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Abstract 



PURPOSE:To obtain an LED provided with a good light-emitting characteristic by using a wire bonding 
method when all electrodes for an element chip using an insulating substrate are connected to 
individual lead members. 

CONSTITUTION:Individual chips are cut by using a dicing saw, one chip is taken out, the side of a 
reflection film 32 is die-bonded to a lead member 43 by using a Pb-Sn solder, electrodes for an n- 
type GaN layer 30 and an n-type Ga0.81n0.2N layer 41 are connected by 30mum phi Au wires 3 5 by 
using a wire bonding apparatus. Then, an i-type GaN layer electrode 27 is connected to a lead member 
44 and an i-type Ga0.8ln0.2N layer electrode 38 is connected to a lead member 43 respectively by 
30mum phi Au wires 35 by using the wire bonding apparatus, and a manufactured light-emitting 
element 46 is sealed with a transparent epoxy resin. Consequently, all electrodes formed inside the 
same plane can be connected individually to lead members divided Into the same number as the 
number of electrodes by using a wire bonding method. Thereby, an LED whose performance Is stable 
can be supplied. 
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+ NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer.So the translation "may not reflect the original precisely. 
2 shows the word which can not be translated, 

3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Light emitting diode characterized by the structure where all connection wiring with an electrode and a lead 
member is wires, tn the element chip of the planar structure which has an electrode for having at least one luminous layer 
which consists of two or more sorts of combination chosen from the n-type-semiconductor layer, p type, and the i-type- 
semiconductor layer on the insulating substrate, and impressing voltage to the predetermined part of a semiconductor layer 
at a luminous layer. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **+* shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the light emitting diode which mounted the light-emitting-device chip which 

used the insulating substrate in the leadframe. 

[0002] 

[Description of the Prior Art] Since the element chip conventionally mounted in the light emitting diode (Light Emitting 
Diode) put in practical use used conductive substrates, such as GaAs and InP, the polar zone of positive/negative was 
formed in the table and the reverse side of an element chip. The cross section of Light Emitting Diode which mounted the 
element chip in the conventional leadframe and was closed by the resin is shown in drawing 12 . the case where this 
element chip 24 is pasted up on a leadframe 49 since the element chip produced using the conductive substrate has taken 
the structure of having an electrode on a table and the reverse side as mentioned above — one of the two's electrode — 
the mirror section 50 of a leadframe — a pewter or a conductive paste — pasting up — already — one of the two's 
electrode — the wire-bonding method — a lead — structure which is connected to a member 48 was taken this lead — 
after mounting an elennent chip in members 47 and 48, it closed by the epoxy resin etc. and Light Emitting Diode25 was 
formed In recent years. Light Emitting Diode by the element chip of the flip chip method which used the transparent 
insulation substrate is proposed. (JP,4-10670,A) structure as shown in drawing 13 as a Light Emitting Diode produced using 
the light-emitting-device chip in which the luminous layer was formed on this transparent insulation substrate — it is — 
the electrodes 19 and 20 of the element chip 24 — the electrode of positVe/negative — a luminous layer side — being 
located — a lead — connection with members 51 and 52 was made with a pewter or a conductive paste 
[0003] 

[Problem(s) to be Solved by the Invention] Since current can be passed to a substrate when a conductve substrate is 
used for a light-emitting-device chip, as mentioned above, the electrode of positive/negative can be formed in a substrate 
side at one one and luminous layer side. Carrying out die bonding of the electrode by the side of a substrate to the lead 
member, when connecting with a leadframe, the electrode by the side of a luminous layer was producing Light Emitting 
Diode by the nnethod of carrying out wire bonding to other lead members, when a transparent insulation substrate is used 
for an element chip, in order [ however, ] to take the flip chip method which has the electrode of a positive/negative couple 
in a luminous layer side — an element chip and a lead — connection of a member cannot take the connection method 
mentioned above for this reason — in order to connect to a leadframe two sorts of electrodes formed in the luminous layer 
side — the lead of two — the connection side with the element chip of a member is made flat and the process which 
pastes up the electrode side of an element chip on this flat side with a pewter or a conductive paste is taken However, by 
this method, in order to have to form two sorts of electrodes in the same field, in the element chip size below 1 mm angle, 
electrode size had the problem that two sorts of polar zone will contact in an according [ if it kicks, will not become but ] to 
pewter or conductive paste adhesion [ carry out] process, with 200 micrometers or less. Moreover, the electrode area 
pasted up with the pewter or the conductive paste to an element chip size was not able to form a complicated electrode 
pattern like the shape of the shape of MIANDA used a latus sake in order to make light emit more efficiently, the letter of a 
network, or Gush. Or when producing the multicolor light emitting diode which obtains luminescence of two or more colors 
from one Light Emitting Diode, since three or more polar zone was needed, electrode area had to be made still smaller, and 
the connection with the electrode and lead member by the pewter or the conductive paste was impossible. Moreover, the 
light-emitting-device chip used for Light Emitting Diode by which the conventional proposal is made was using the 
transparent insulating substrate, and since there was the absorption of light by the substrate for the structure which takes 
out the light which emitted light through a substrate, there was also a trouble that luminous efficiency fell. 
[0004] this invention tends to solve the aforementioned trouble and tends to offer Light Emitting Diode with a good 
luminescence property with sufficient reappearance simply. 
[0005] 

[Means for Solving the Problem] This invention persons can obtain now Light Emitting Diode which has a good property 
with sufficient reappearance by using the wire-bonding method, in case all the electrodes and each lead member of the 
element chip using the insulating substrate are connected, as a result of repeating research wholeheartedly, in order to 
solve the aforementioned trouble. 

[0006] That is, this invention offers the light emitting diode characterized by the structure where all connections between 
an electrode and a lead member are wires. in the element chip of the planar structure which has an electrode for having at 
least one luminous layer which consists of two or more sorts of combination chosen from the n-type-semiconductor layer, 
p type, and the i-type-semiconductor layer on the insulating substrate, and impressing voltage to the predetermined part of 
a semiconductor layer at a luminous layer. 

[0007] If the front face is flat as an insulating substrate in this invention, it is good, and transparence is sufficient and it is 
good even when it is opaque. As a thing typical as an insulating substrate, there are sapphire (aluminum 203). quartz 
(Si02). magnesium-oxide (MgO), strontium-titanate (SrTi03), calcium-fluoride (CaF2), and magnesium fluoride (MgF2). 
titanium oxide (Ti02), etc. however, it is good to use **'s whose lattice constant of the semiconductor thin film directly 
formed on a substrate suited to the lattice constant of this insulating substrate as much as possible As for the grid 
mismatching with the semiconductor thin film directly formed on this insulating substrate and a substrate, it is good that 
considering as 10% or less considers as 5% or less desirable still more preferably. For this reason, it is also desirable to use 
that in which only the predetermined angle turned off this transparent insulation substrate. For example, in GaN, it becomes 
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what has desirable using the substrate which turned off the Rth page of 9,2 degrees of sapphire. Moreover, when the grid 
mismatching of an insulating substrate and a semiconductor thin film is very large, you may prepare a buffer layer between 
this insulating substrate and a semiconductor thin film. As a buffer layer, the amorphousHike matter, for example, AiN, GaN, 
Si, SiC, etc.. can prepare AIN, ZnO, SiC, etc. as single crystal matter. 

[0008] As a method of forming a luminous layer on an insulating substrate in this invention, semiconductor growth 
equipments, such as the MBE (Molecular Beam Epitaxy) method, the CBE (ChemicalBeam Epitaxy) method, the MOMBE 
(Metal Organic MBE) method, the CVD (Chemical Vapour Deposition) method, and the MOCVD (Metal Organic CVD) 
method, can be used. A luminous layer is formed on an insulating substrate by the above-mentioned thin film production 
method. This luminous layer may be any of MIS structure, the single hetero structure of having pn junction and double 
hetero structure, quantum well structure, or a superstructure. 

[0009] The luminous layer in this invention is a luminous layer which consists of two or more sorts of combination chosen 
from the n-type-semiconductor layer, p type, and the i-type-semiconductor layer. Moreover, although either a III-V group 
compound semiconductor or an II-Vl group compound semiconductor is OK as the semiconductor which forms these 
luminous layers, the GaN system semiconductor which is a III-V group compound semiconductor is [ that growth of a 
crystalline good thin film is possible, and ] especially desirable to the sapphire which is an insulating substrate, CaF2, MgO. 
etc. 

[0010] The light-emitting-device chip in this invention needs to form the electrode of a positive/negative couple in the 
same flat surface by the side of a luminous layer, in order to use an insulating substrate, and it must etch a luminous layer. 
As the etching method performed to the well of this light-emitting-device chip production, you may use whichever of the 
wet etching method and the dry etching method according to the kind of luminous layer. Heat-treating after etching is also 
desirable, by performing this heat treatment membraneous degradation received by etching can be recovered, an interfacial 
resistance can be lowered, and current required for luminescence can be acquired by the low battery. What is necessary is 
just the furnace which can control the atmosphere of a tubular furnace, a lamp annealing furnace, etc. as equipment which 
heat-treats. 

[0011] As the electrode formation method of the light-emitting-device chip in this invention, the MBE method, a vacuum 
deposition method, an electron-beam-evaporation method, a spatter, etc. occur. That from which ohmic contact is obtained 
by a n-type semiconductor, p type, or each i type semiconductor as an electrode material may be desirable, and a metal 
simple substance is sufficient as it and it may use what mixed and alloyed two or more sorts of metals. The conditions for 
obtaining this ohmic contact have the good metal which has a work function smaller than the work function of a 
semiconductor as an electrode by the side of a n-type semiconductor, and it is good to use the metal which has a bigger 
work function as an electrode by the side of a p type semiconductor than the work function of a semiconductor For 
example, in GaN which is a UI-V group compound semiconductor, it is good for an n type GaN layer to use aluminum, In, Ti, 
Pb, Sb, Nb, Zr, Mn, etc. for an electrode, and good ohmic contact is obtained by i type or the p type GaN layer by using Au, 
Pt germanium, As, Ir, Re. Rh, Pd, nickel, W, etc. for an electrode. Moreover, in order to raise an adhesive property, and to 
improve the thermal resistance of the polar zone, it is [ be / in case / an, element chip is pasted up on a lead member after 
this ohmic, electrode formation, ] also desirable to carry out the laminating of the metals, such as nickel, Ti. Au, and W, on 
an ohmic electrode. 

[0012] It is also desirable to heat-treat below by the decomposition temperature of a semiconductor in the gas stream 
which contains the composition element of the inside of inert gas styles, such as Ar. N2, and helium, or this semiconductor 
after electrode formation, this is enabled to lower the interfacial resistance of an electrode and a semiconductor, and it can 
obtain good diode characteristics. As for Light Emitting Diode in this invention, it is desirable to devise an electrode 
configuration in order to take the structure which takes out light from an electrode side. In order to take out the light which 
emitted light from an electrode side, it is that wrap electrode area makes preferably the front face of this p type or a i- 
type-semiconductor layer 30% or less still more preferably 40% or less 50% or less. Therefore, although an electrode needs 
to form a pattern on the front face of p type or a i-type-semiconductor layer, and it can consider as the letter of a network 
shown in drawing 4 as an example of a pattern, the shape of Gush which are shown in dravymjg 5 , and the shape of MIANDA 
which are shown in drawing 6 , and there are combination of these patterns, the shape of a whirl and an island, etc. further, 
it is not limited to especially these. If the width of face of an electrode and an intei^electrode distance nan^ow width of 
face of an electrode and inter-electrode distance is made small that what is necessary is just to change with the electric 
resistance of p type or a i-type-semiconductor layer, or the size of voltage to impress, its ejection efficiency of light will 
improve. While impressing voltage to the front face of p type or a i-type-semiconductor layer uniformly by making width of 
face of an electrode into a submicron grade, and making inter-electrode into the interval about submicron one, ejection 
efficiency of light can also be enlarged. 

[0013] Moreover, in this invention, it will also become desirable to prepare at least a kind of metallic reflective layer as 
shown on the field in which the luminous layer on a substrate is not formed at drawing 11 . It is enabled for this metal layer 
to reflect the light which emits light in the luminous layer which comes to combine a n-type-semiconductor layer and p 
type, or a i-type-semiconductor layer, and comes out through a substrate, and to take it out from an electrode side. 
Thereby, the ejection efficiency of the light of a light, emitting device can be raised. As a material used as a metallic 
reflective layer, there are metaled simple substances or those alloys, such as aluminum. In, Cu, Ag, Pt Ir, Pd, Rh, W, Mo, Ti, 
and nickel. A metallic reflective layer becomes what has at least a monostromatic desirable [ also considering as the 
structure which carried out the laminating of the metal of high-melting points, such as nickel, W, and Mo. in order to make 
the pewter-proof nature when mounting in a leadframe, and thermal resistance and bonding-proof nature improve ] 
although it is good. 

[0014] The configuration of the leadframe in this invention is [ that what is necessary is just the structure where other lead 
members are connectable with each electrode for impressing voltage to the connection for fixing an element chip to a lead 
member, and each part, of an element chip with, a wire, , respectively. ] changeable with the electrode configuration of a light- - 
emitting-device chip. Since luminescence is condensed effectively, as for a leadframe. it is desirable to establish a mirror 
side. 

[0015] What is generally used for the lead member as a material of the adhesion at the time of performing die bonding in 
the light-emitting-device chip in this invention can be used. For example, Bi little to Au-Si, an Pb-Sn alloy system pewter, 
and this pewter, To what added metals, such as Sb. Ag. Cd, Zn. and In, and Bi, Na. To what added and alloyed TI. Cd, Sn, Pb. 
etc., and In, Zn, Cd, There is a conductive paste containing metals, such as what added and alloyed Sn, Bi, etc., a thing 
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which added and a\loyed Ag, Zn, Sn, In. etc. to Ga, and Au, aluminum. In, Ag, Ag, Au, Cu, etc. As a method of pasting up an 
element chip and a lead member, there is a method using conventional die bonding equipment namely, a glue line — this 
polar zone of an element chip, or a lead " it pastes up by heating a lead member beyond the meltir.g point of the charge of 
a binder, sticking this polar zone and this lead member, after forming in the adhesion side of the elemenl: chip of a member 
with a vacuum deposition, the applying nnethod, or plating 

[0016] Moreover, in case the polar zone and lead member of a |ight~emitting-device chip in this invention are wired, it is 
the feature to use the wire bonder method, after fixing an element chip to a lead member by the die bonding method ^- 
wire-bonding equipment — setting — heating — and — or the polar zone and a lead member are connected by impressing 
an ultrasonic wave As a material of a wire used at this time, there are alloys, such as metals, such as Au, Ag, Cu, and 
aluminum, Au-Si. aluminum-Si, aluminum-Mg, aluminum-Si-Mg, and aluminum-nickel, and which material is used should just 
choose in consideration of the material of the polar zone of a light-emitting-device chip, or the workability of wirebonding. 
Especially, I hear that workability is good and it is desirable. [ of Au or aluminum-Si ] The size of a wire is usually 20- 
300micrometerphi that what is necessary is just to choose in consideration of the workability of size **** wirebonding of 
the polar zone of a light-emitting-device chip. Moreover, in order to prevent oxidization of a wire, it is also a desirable 
method to perform wirebonding in inert gas. 

[0017] It is desirable that the light transmittance in the luminescence wavelength range of a light-emitting-device chip uses 
80% or more of translucency material as a closure material in this invention. As this translucency material, an methacrylic 
system resin, an epoxy system resin, a polycarbonate system resin, a polystyrene system resin, and POREORE fin system 
resin **** can use a kind, even if there are few low melting glasses, as the closure method — the metal mold of for 
example, a request configuration — the raw material or heating melting object of such translucency material — a notes 
form — carrying out — metal mold — the method of solidifying inside can be used As the method of this solidification, 
cooling solidification, a chemical reaction, etc. can be mentioned with the polymerization solidification by the heat or light of 
a monomer or oligomer, and a heating melting object If there is need in this translucency material, it is also possible to add 
the lubricant for the antioxidant for stabilization of the coloring matter for color tone adjustment or visibility amendment, a 
pigrnent, a fluorescent substance, etc. of a resin, a stabilizer, and a fabricating operation and lubricant 
[0018] Although the example of Light Emitting Diode produced using the all directions method explained above is shown in 
drawing 3 . it is not limited to this. The element chip 24 is an element chip of the planar structure which has an electrode 
~ for-fravrng at1eaStT3ne"luniTrroLiS~layeT^htch ronst^ of two~o^r more~5ons~6f^^ 7r=typ^- 
semiconductor layer, p type, and the i type semiconductor on the insulating substrate, and impressing voltage to the 
predetermined part of each semiconductor layer at a luminous layer, the substrate side of this element chip, or a lead — 
the lead after depositing a pewter by the vacuum deposition to the adhesion side of a member 22 — the element chip 24 is 
put on the adhesion side of a member 22, and it heats beyond the melting point of a pewter and pastes up Then, each 
electrode and each lead member are connected by the gold streak using the wirebonding method. Then, it closes by 
translucency material and Light Emitting Diode25 is produced. 

[0019] It is aluminum 203 as an insulating substrate as the following and an example. Although how to use it, form a GaN 
thin film using the MBE method, and produce Light Emitting Diode is explained, it is not limited to especially this. The gas 
source MBE equipment equipped with the crucibles 2, 3. and 4 for evaporation (Knudsen Cell), the gas cell 7, and the 
.substrate heating electrode holder 5 in the vacuum housing 1 as shown in drawng J as equipment was used. 
[0020] Ga metal was put into the crucible 2 for evaporation, and it heated to the temperature set to 101 3-101 9-/cm2 and 
sec in a substrate side. It was made to spray ammonia on introduction of ammonia directly from the inside of a gas cell 7 at 
a substrate 6 using the gas introduction pipe 8. The amount of introduction of ammonia was supplied so that it might be set 
to 101 6-1020-/cm2 and sec tn a substrate front face. In, aluminum, etc. are put into the crucible 3 for evaporation, and 
membranes are formed by controlling temperature and time so that it may become the semiconductor which has the 
compound semiconductor and the predetermined carrier density of predetermined composition. Mg, Zn, Be, Sb, Si, 
germanium. C, Sn. Hg, As. P. etc. are put into the crucible 4 for evaporation, it dopes by controlling temperature and supply 
time so that it may become the predetermined amount of supply, and n type and i type, or a p type semiconductor layer is 
formed. 

[0021] The Rth page of sapphire was used for the substrate 6, and it heated at 200-900 degrees C. The thing of 0.8 or less 
degrees has [ the Rth page substrate of sapphire ] a desirable OFF angle. First after heating a substrate 6 at 750 degrees 
0 within a vacuum housing 1, each crucible is set as predetermined growth temperature, the crucible 3 for evaporation is 
opened first and an n type GaN thin film with a thickness of 0.05-2 micrometers is produced by the growth rate of 0.1- 
30A / sec. Furthermore, after that the shutter of the crucible 4 for evaporation which charged 2n is opened, i type or a p 
type GaN thin film is formed by the thickness of 0.01-1 micrometer by the growth rate of 0.1-30A / sec, and a luminous 
layer is formed. At the time of this membrane formation, a gas cell is always heated, and ammonia is supplied to a substrate 
front face. 

[0022] The process which produces Light Emitting Diode using the GaN thin film which has the luminous layer which formed 
membranes by the above methods is explained according to drawing 2 (h) from drawing 2 (a). A vacuum deposition method 
is used and it is aluminum 203. The vacuum evaporationo of the metallic-reflection film 17 is carried out to a side (a). A 
resist is applied to a GaN thin film front face. As for the thickness of a resist it is desirable to be referred to as 0.1-3 
micrometers that what is necessary is just to change with the thickness of a GaN thin film to The conditions 

of a spin coater are 2500rpm and 30sec. A prebake is carried out for 30 minutes within the clean oven heated by 90 
degrees C after the application (b). Then. UV exposure and development were performed using the mask for element 
pattern formation (c). The GaN thin film 14 of i layers or p layers is removed by the ion milling method, using Ar as gas (d). 
A resist is removed after an ion milling end using an acetone. 

[0023] In addition, it can decide on time to perform ion milling in each process by the thickness which etches. The sample 
was set after the above process and. in the. tubular furnace, and.it heat-treated for 30- minutes at 500 degrees C by making 
ammonia into atmosphere. After having applied the resist again, having performed the prebake after heat treatment and 
performing UV exposure and development using the mask for n layer electrode formation continuously, the vacuum 
evaporationo of the aluminum was carried out to the thickness of 3000 A as an electrode of the n type GaN layer 1 5 by (e) 
and the vacuum deposition method, and the electrode pattern 19 was formed by the lift off (0- Subsequently, after having 
applied the resist again, performing the prebake and performing UV exposure and development using the mask' for i layer 
electrode formation, the vacuum evaporationo of the Au was carried out to the thickness of 3000A as an electrode of p 
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type or the i type GaN layer 14 by (g) and the vacuum deposit'on method, and the electrode pattern 20 was formed by the 
fift off (h). Then, 300 degrees C and heat-treatment of 1 hour were performed in /\r ctyle. 

[0024] the metallic-reflection film of the light-emitting-device chip produced as menboned above — a pewter — a lead — 
a member 22 — pasting up — the electrode of an n type GaN layer and an i type GaN .'ayer — wire bonder equipment — 
using — 30micrometerphiAu lines 23 — respectively — a lead — a member 21 and a lead — bonding was carried out to 
the member 22 Then, SmmphiLight Emitting Diodes25 as perform molding by the transparent epoxy resin and show a light- 
emitting-device chip to drawing 3 were produced. 
[0025] 

[Example] Hereafter, an example explains to a detail further. 
[0026] 

[Example 1] aluminum2 03 R page is used as an insulating substrate, a GaN thin film is formed by the MBE method, and the 
example which produced Light Emitting Diode using the element chip which has MIANDA-like electrode structure is 
explained. The MBE equipment equipped with the crucibles 2 and 4 for evaporation, the gas cell 7 and the substrate heating 
electrode holder 5, and the gas introduction pipe 8 for supplying gas to a gas cell 7 further in the vacuum housing 1 as 
shown in drawing 1 was used. 

[0027] Ga metal was put into the crucible 2 for evaporation, and it heated at 1050 degrees C. Ammonia was used as gas 
and the gas cell 7 was supplied at the rate of 5 cc/min through the gas introduction pipe 8. Ammonia gas was made into 
structure which is directly supplied to a substrate 6. As a substrate 6, an OFF angle uses the Rth page of the sapphire 
which is 0.5 degrees. The pressure in a vacuum housing was 2x10-6Torr at the time of membrane formation, 
[0028] First it heats for 30 minutes at 900 degrees C, and membranes are formed by subsequently to the temperature of 
750 degrees C holding a substrate 6- Membrane formation is performed by opening the shutter of the crucible of Ga, 
supplying ammonia from the gas cell 7 heated at 300 degrees C, and it is 0.5 micrometers of thickness at 1.5A / membrane 
formation speed of sec. The n type GaN thin film was produced. The shutter of the crucible 4 for evaporation which 
furthermore charged Mg and was kept at 300 degrees C was opened, the GaN thin film of Mg dope was formed by the 
thickness of 0.05 micrometers of thickness at 1.5A / membrane formation speed of sec, and the luminous layer was formed. 
Crystallinity and flat nature were good at the shape of a streak, and when the RHEED pattern of this produced thin film 
measured resistance, it had resistance of 10 M omega or more, and was in the insulating state. 
~ [0029] The'VacOUm deposition methoti Was^ use^l forthe opposite side of the s^jbstfate side in which the luminous layer is " ^ " 
formed, the vacuum evaporationo of the aluminum was carried out to it by the thickness of 3000A in the vacuum of 2x10^ 
6Torr, and the reflective film was formed in it- Then, on the luminous layer, the spin coater was used, the resist was applied 
on condition that 2500rpm and 30sec. and the prebake was carried out for 30 minutes in 90-degree C clean oven. After 
BEKU. using the mask for element pattern formation. UV exposure was carried out and negatives were developed. Then, ion 
milling was performed for 15 minutes by Ar of the conditions of acceleration voltage 500V and pressure 2x10-4Torr, and 
element pattern formation was performed. Then, the resist was removed using the acetone. Next, the resist was again 
applied on condition that 2500rpm and 3Qsec using the spin coater, and the prebake was carried out for 30 minutes in 90- 
degree C clean oven. After BEKU, using the mask for i layer removal, UV exposure was carried out and negatives were 
developed. Then, ion milling was performed for 1 minute in Ar atmosphere of the conditions of acceleration voltage 500V 
and pressure 2x10-4Torr, and i unnecessary layers were removed. Then, the acetone removed the resist Subsequently, it 
set to the tubular furnace and 500 degrees C and heat treatment for 30 minutes were performed in the ammonia gas 
stream of 10 cc/min. Furthermore, the resist was applied on condition that 2500rpm and 30sec using the spin coater, and 
the prebake was carried out for 30 minutes in 90-degree C clean oven. After BEKU. using the mask for electrode formation 
of an n type GaN layer, UV exposure was carried out and negatives were developed. Then, the vacuum deposition machine 
was equipped and vacuum deposition of the aluminum metal was carried out by the thickness of 0.2 micrometers in the 
vacuum of 2x 1 0-6Torr. Then, the lift off was carried out with the acetone and the electrode pattern was formed. 
Subsequently, using the mask for electrode formation of an i type GaN layer, UV exposure was carried out and negatives 
were developed. Then, the vacuum deposition machine was equipped and vacuum deposition of the Au metal was carried 
out by the thickness of 0.2 micrometers in the vacuum of 2x10-6Torr. Then, the lift off was carried out with the acetone 
and the electrode pattern was formed. Heat-treatment was performed for this produced light emitting device at 300 
degrees C in Ar style for 1 hour, and the element chip which has MIANDAHtke electrode structure was completed. The side 
elevation and plan of an element chip which were produced were shown in drawing 7 (a) and (b). 

[0030] Cutting of each chip was performed using the dicing saw. The one-element chip was set to 0.5mmx0.5mm. One chip 
of these was taken out and die, bonding of the reflective film side was earned out to the lead member with Ag paste. 
Furthermore, an n type GaN layer electrode, an i type GaN layer electrode, and each lead member were connected by 
30micrometerphiAu lines using wire-bonding equipment. Light Emitting Diode as closed the light emitting device produced 
by the above-mentioned method by the transparent epoxy resin and shown in cfrawing 8 was produced. 
[0031] When 100 Light Emitting Diodes were produced by the same method, luminescence was checked by 99 Light 
Emitting Diodes. When the luminescence intensity of this Light Emitting Diode is measured, it is 60mcd(s) in 8V and 20mA, 
and blue luminescence was observed. 
[0032] 

[The example 1 of comparison] It is aluminum 203 by the same method as an example 1. Element-ization was performed 
using the GaN thin film which has the luminous layer which formed membranes on the substrate. Element production 
process was also performed by the same method as an example 1, and with Ag paste, after the two electrodes of an n type 
GaN layer and an i type GaN layer performed die bonding to the lead member, they were closed by the transparent epoxy 
resin and produced Light Emitting Diode. When 100 Light Emitting Diodes were produced by the same method, the electrode 
of positive/negative was connected with Ag paste and what emits light only by nine Light Emitting Diodes was not obtained. 

[0033] 

[Example 2] aluminum2 03 R page is used as an insulating substrate, and the example which formed the Ga1-x Inx N thin 
film by the MBE method, and produced Light Emitting Diode of 2 color luminescence is explained. The MBE equipment 
equipped with the crucibles 2, 3, and 4 for evaporation, the gas cell 7 and the substrate heating electrode holder 5, and the 
gas introduction pipe 8 for supplying gas to a gas cell 7 further in the vacuum housing 1 as shown in drawing 2 was used. 
[0034] Ga metal was put into the crucible 2 for evaporation, and it heated at 1020 degrees C, and In metal was put into the 
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crucible 3 for vacuum evaporationo, and it heated at 1000 degrees C. Ammonia was used as gas and the gas cell 7 was 
supplied at the rate of 5 cc/mih through the gas introduction pipe 8. Ammonia gas was made into structure which is 
directly supplied to a substrate 6. As a substrate 6, an OFF angle us'js the Rth page of the sapphire which is 0.5 degrees. 
[0035] The pressure in a vacuum housing was 2x10-6Torr at the time cr membrane formation. First, it heats for 30 minutes 
at 900 degrees C. and membranes are formed by subsequently to the temperature of 700 degrees C holding a substrate 6. 
Membrane formation is performed by opening the shutter of the crucible of Ga and In. supplying ammonia from the gas cell 
7 heated at 300 degrees C. and it is 0.5 micrometers of thickness at 1.5A / membrane formation speed of sec. The n type " 
GaO.8 InO.2 N thin film was produced. The i type GaO.8 InO.2 N thin film which opened the shutter of the crucible 4 for 
evaporation which furthermore charged Mg and was kept at 300 degrees C, and doped Mg was formed by the thickness of 
0.05 micrometers of thickness at 1.5A / membrane formation speed of sec, and the 1st luminous layer was formed. Next, 
after raising substrate temperature to 750 degrees C and stabilizing temperature for 30 minutes, open the shutter of the 
crucible of Ga and the n type GaN thin film of 0.5 micrometers of thickness is grown up by the growth rate of 1.5A / sec. 
The i type GaN thin film which furthermore opened the shutter of the vacuum evaporationo crucibles 2 and 4 on it and 
doped Mg was formed by the thickness of 0.05 micrometers of thickness by the growth rate of 1.5A / sec, and the 2nd 
luminous layer was formed. 

[0036] The vacuum deposition method was used for the opposite side of the substrate side in which the luminous layer is 
formed, the vacuum evaporationo of the aluminum was carried out to it by the thickness of 3000 A in the vacuum of 2x10- 
6Torr, and the reflective film was formed in it Then, on the luminous layer, the spin coater was used, the resist was applied 
on condition that 2500rpm and 30sec, and the prebake was carried out for 30 minutes in 90-degree C clean oven. After 
BEKU, using the mask for element pattern formation, UV exposure was carried out and negatives were developed. Then, ion 
milling was performed for 25 minutes by Ar of the conditions of acceleration voltage 500V and pressure 2x10-4Torr, and 
element pattern formation was performed. Then, the resist was removed using the acetone. Next, the resist was again 
applied on condition that 2500rpm and 30sec using the spin coater. and the prebake was carried out for 30 minutes in 90- 
degree C clean oven. After BEKU, using the photo mask. UV exposure was carried out and negatives were developed. Then, 
ion milling was performed for 15 minutes in Ar atmosphere of the conditions of acceleration voltage 500V and pressure 
2x10-4Torr, and the unnecessary i type GaN layer, the n type GaN layer, and the i mold GaO.8 InO.2 N layer were removed. 
Next the resist was again applied on condition that 2500rpm and 30sec using the spin coater, and the prebake was carried 
but for 30 minutes in 90-degre~e Cclean~ovefr. After BEKUrusing the photo m^sk, UV^exposUre was carried out and 
negatives were developed. Subsequently, ion milling was performed for 1 3 minutes in Ar atmosphere of the conditions of 
acceleration voltage 500V and pressure 2x10-4Torr, and the unnecessary i type GaN layer and the n type GaN layer were 
removed. The resist was applied on condition that 2500rpm and 30sec using the spin coater further again, and the prebake 
was carried out for 30 minutes in 90-degree C clean oven. After BEKU, using the photo mask, UV exposure was carried out 
and negatives were developed. Then, the unnecessary i type GaN layer was removed using ion milling. Then, the acetone 
removed the resist Subsequently, it set to the tubular furnace and 500 degrees C and heat treatment for 30 minutes were 
performed in the ammonia gas stream of 10 cc/min. Furthermore, the resist was applied on condition that 2500rpm and 
30sec using the spin coater, and the prebake was carried out for 30 minutes in 90-degree C clean oven. After BEKU, using 
the mask for electrode formation of an n type GaN layer and n mold GaO.8 InO.2 N layer, UV exposure was carried out and 
negatives were developed. Then, the vacuum deposition machine was equipped and vacuum deposition of the aluminum 
metal was carried out by the thickness of 0.2 micrometers in the vacuum of 2x1 0-6Torr. Then, the lift off was carried out 
with the acetone and the electrode pattern was formed. Subsequently, using the mask for electrode formation of an i type 
GaN layer and i mold GaO.8 InO.2 N layer, UV exposure was carried out and negatives were developed. Then, the vacuum 
deposition machine was equipped and vacuum deposition of the Au metal was carried out by the thickness of 0.2 
micrometers in the vacuum of 2xlO-6Torr. Then, the lift off was carried out with the acetone and the electrode pattern 
was formed. Heat-treatment was performed for this produced light emitting device at 300 degrees C in Ar style for 1 hour, 
and the structure of an element chip was completed. The side elevation and plan of an element chip which were produced 
are shown in drayvLng 9 (a) and (b). 

[0037] Cutting of each chip was performed using the dicing saw. The one-element chip was set to Immximm. One chip of 
these was taken out and die bonding of the reflective film side was carried out to the lead member with the Pb-Sn pewter. 
The n type GaN layer and the n mold GaO.8 InO.2 N layer electrode were connected by 30micrometerphiAu lines using wire- 
bonding equipment after that Furthermore, the i type GaN layer electrode, a lead member and an i type GaQ.8 [nO.2 N layer 
electrode, and the lead member were connected by 30micrometerphiAu lines using wire-bonding equipment The light 
emitting device produced by the above-mentioned method was closed by the transparent epoxy resin, and Light Emitting 
Diode as shown in drawing 10 was produced. 

[0038] When 100 Light Emitting Diodes were produced by the same method, luminescence was checked by 95 Light 
Emitting Diodes, the place which measured the luminescence intensity of this Light Emitting Diode — a lead — a member 
66 and a lead ~ a member 67 10V and luminescence with blue 40mcd(s) at 18mA — a lead — a member 66 and a lead 
— in the member 68, 8V and luminescence with green 60mcd(s) at 20mA were observed 
[0039] 

[Effect of the Invention] this invention is connecting respectively all the electrodes formed in the same fiat surface to the 
lead member divided into the same number as this number of electrodes with a wire by the wire-bonding method in the 
planar type element chip structure the luminous layer's having been formed on the insulating substrate, and it becomes 
possible to supply Light Emitting Diode of the stable performance. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Prawmg 1] It is the schematic diagram of the MBE equipment used for thin film production. 

[pravying 2] (a) - (h) It is the cross section having shown the production process of Light Emitting Diode. 

[Drawing 3] It is the cross section of Light Emitting Diode produced by the method by this invention. 

[QTawLOfi.ti is the plan of the light emitting device in which the letter electrode of a network was formed. 

[Drayying 5] It is the plan of the light emitting device in which the Cush-like electrode was formed. 

[Drawing 6] It is the plan of the light emitting device in which the MIANDA-Iike electrode was formed. 

[!3.r3wing 7J it is the cross section of the element chip produced in the example 1. 

(b) It is the plan of the element chip produced in the example ^ . 

[PrayyinK 8] it is the cross section of Light Emitting Diode produced in the example 1. 

[Qxayying 9] (a) It is the cross section of the element chip produced in the example 2. 

(b) It is the plan of the element chip produced in the example 2. 

[Pfa.yyirig _1_Q] ^t is the cross section of Light Emitting Diode produced in the example 2, 

[Prayyi.Og JJ] ^t is the cross section of a light emitting device which consists of structure where the metal layer was formed 
in the near substrate side in which a luminous layer is not formed. 

-[prayving 42]Tt-is 4i^e cross. section of Light Emitting Diode-produced by the conventional-jnethod _ . 

[prawing 13] It is the cross section of Light Emitting Diode of the flip chip method produced by the conventional method. 
[Description of Notations] 

1 Vacuum Housing 

2 Crucible for Evaporation 

3 Crucible for Evaporation 

4 Crucible for Evaporation 

5 Substrate Heating Electrode Holder 

6 Substrate 

7 Gas Cell 

8 Gas Introduction Pipe 

9 Flow Regulation Bulb 

10 Cryopanel 

1 1 Cold Trap 

12 Oil Diffusion Pump 

13 Oil Sealed Rotary Pump 

1 4 P Type or I-Type-Semiconductor Layer 

15 N-type-Semiconductor Layer 

16 Insulating Substrate 

17 Metallic-Reflection Film ^ 

18 Resist 

19 N-type-Semiconductor Layer Electrode 

20 P Type or I-Type-Semiconductor Layer Electrode 

21 Lead Member (1) 

22 Lead Member (2) 

23 Metal Wire 

24 Element Chip 

25 LED 

26 Electrode 

27 I Type GaN Layer Electrode 

28 N Type GaN Layer Electrode 

29 I Type GaN Layer 

30 N Type GaN Layer 

31 Silicon on Sapphire 

32 Aluminum Reflective Film 

33 Lead Member (3) 

34 Lead Member (4) 

35 Au Wire 

36 GaN Light-Emitting-Device Chip 

37 GaNMIS Type Light Emitting Diode 

38 I Type GaO.B InO.2 N Layer Electrode 

39 N Type GaN Layer and N Type GaO.8 InO.2 N Layer Electrode 

40 I Mold GaO.8 InO.2 N Layer 

41 N Mold GaO.8 InO.2 N Layer 

42 Lead Member (5) 

43 Lead Member (6) 
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44 Lead Member (7) 

45 GaN. GaO.8 InO.2 N Light-Emitiing-Device Chip 

46 2 Color Luminescence Light Emit^ ir.g Diode 

47 Lead Member (8) 

48 Lead Member (9) 

49 Leadframe 

50 Mirror Side 

51 Lead Member (10) 

52 Lead Member (11) 
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* NOTICES * 

Japan Patent Office *s not responsible for any 
damages caused by the use of this translation. 

I This document has been translated by computer. So the translation may not reflect the original precisely. 
2.+*** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
[Dravying 1] 
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[Drawin g 3] 
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[Drawing 5] 
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